Is the Instantaneous Wave-Free Ratio Equivalent to Fractional Flow Reserve?  by Fan, Guo-Xin & Xu, Ya-Wei
JACC Vol. 62, No. 10, 2013 Correspondence
September 3, 2013:940–8
94318. Li SF, Zapata J, Tillem E. The prevalence of false-positive cardiac
troponin I in ED patients with rhabdomyolysis. Am J Emerg Med
2005;23:860–3.
19. Punukollu G, Gowda RM, Khan IA, et al. Elevated serum cardiac
troponin I in rhabdomyolysis. Int J Cardiol 2004;96:35–40.
20. Lavoinne A, Hue G. Serum cardiac troponins I and T in early post-
traumatic rhabdomyolysis. Clin Chem 1998;44:667–8.
21. Edouard AR, Benoist JF, Cosson C, Mimoz O, Legrand A, Samii K.
Circulating cardiac troponin I in trauma patients without cardiac
contusion. Intens Care Med 1998;24:569–73.
22. Hammerer-Lercher A, Erlacher P, Bittner R, et al. Clinical and
experimental results on cardiac troponin expression in Duchenne
muscular dystrophy. Clin Chem 2001;47:451–8.
23. Khan NA, Hemmelgarn BR, Tonelli M, Thompson CR, Levin A.
Prognostic value of troponin T and I among asymptomatic patients
with end-stage renal disease: a meta-analysis. Circulation 2005;112:
3088–96.
24. Jeremias A, Gibson CM. Narrative review: alternative causes for
elevated cardiac troponin levels when acute coronary syndromes are
excluded. Ann Intern Med 2005;142:786–91.
25. K/DOQI clinical practice guidelines for cardiovascular disease in
dialysis patients. Am J Kidney Dis 2005;45:S1–153.
26. Hoogerwaard EM, Schouten Y, van der Kooi AJ, Gorgels JP, de
Visser M, Sanders GT. Troponin T and troponin I in carriers of
Duchenne and Becker muscular dystrophy with cardiac involvement.
Clin Chem 2001;47:962–3.
27. Korff S, Katus HA, Giannitsis E. Differential diagnosis of elevated
troponins. Heart 2006;92:987–93.Is the Instantaneous Wave-Free
Ratio Equivalent to Fractional
Flow Reserve?
We read the paper by Sen et al. (1) with great interest; the study was
designed to explore whether the instantaneous wave-free ratio (iFR)
was an adenosine-free alternative to fractional ﬂow reserve (FFR)
for the assessment of coronary stenosis. Hyperemic stenosis resis-
tance (HSR) was used as a reference standard to determine when
iFR and FFR disagreed as to which index was most representative
of the hemodynamic signiﬁcance of the stenosis. It was concluded
that iFR and FFR had equivalent agreement with classiﬁcation
of coronary stenosis severity by HSR, and the administration of
adenosine did not improve diagnostic categorization. However, we
have several concerns regarding the data the study presented.
First, the well-designed study only investigated 51 vessels, which
signiﬁcantly reduces the reliability of the result. We noticed that in
the 4 lesions of 2 groups (iFR[] and FFR(þ); iFR(þ) and
FFR[]), in which there was disagreement, HSR agreed with FFR
in 1 case (50%) and with iFR in the other case (50%) for each
group, respectively (1). Based on these data, how could we trust
that iFR and FFR were equally representative of the hemodynamic
signiﬁcance of the stenosis rather than an element of serendipity? It
was not convincible that “the proportion (7.7%) is consistent with
clinical populations, the ADVISE Registry (6%), and South
Korean Study (6%), suggesting that the study ﬁndings are consis-
tent with other, larger datasets” (1).
Second, we noted that “using the established ischemic cut-off point
of>0.8 mmHg/cm$s for HSR (2),” a 0.75 cutoff point for FFR was
found to have an optimal diagnostic efﬁciency of 0.96 (1). The cutoff
for HSR was certainly key to the study, which was used to determine
the cutoff of iFR and FFR and dominated the disagreement betweenthem. However, the problem is that there is no evidence of the so-
called “established ischemic cut-off point of >0.8 mm Hg/cm$s for
HSR” in the study by Christou et al (2). What is wrong with that?
Could we just explain it as a mistake? Because we did ﬁnd a paper (3)
to validate a cutoff of >0.8 mm Hg/cm$s for HSR, which was also
cited in the study. If so, we have to know if this was the only paper
(3) to date to determine such a cutoff of HSR without reproduc-
ibility. Furthermore, possible inﬂuences of hemodynamic alterations
(heart rate, aortic pressure, contractility) on HSR have not been
investigated (3).
In summary, it was of great signiﬁcance for the study to clarify
whether iFR was an adenosine-free alternative to FFR, especially
when the VERIFY (Veriﬁcation of Instantaneous Wave-Free Ratio
and Fractional Flow Reserve for the Assessment of Coronary Artery
Stenosis Severity in Everyday Practice) study (4) indicated that iFR
correlates weakly with FFR and was not independent of hyperemia.
However, maybe we should not take the urgency, but the large-sized
algorithm, to clarify the issue.Moreover, it might be advisable to ﬁnd
a well-validated, pressure-and-ﬂow index as a reference standard.Guo-Xin Fan, MD
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We are honored that Drs. Fan and Xu noticed some differences
between the CLARIFY (Classiﬁcation Accuracy of Pressure-Only
Ratios Against Indices Using Flow Study) (1) and VERIFY
